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(57) ABSTRACT 

An organic electroluminescent device includes an anode, a 
cathode, and an organic layer having a light-emitting area 
and arranged between the anode and the cathode. The 
organic layer contains in at least a part thereof at least one 
aminostyrylnaphthalene compound represented by the fol 
loWing formula [I], [H] or [III]: 

[I] 
R1 R3 
\ 
N CH=CH 
/ 

R2 R5 

R4 
[11] 

CH=CH 

R14 

[111] 

CH=CH 

R13 

R14 : 
R25 

R26 

Wherein R1, R2, R11, R12, R23 and R24 are each a phenyl 
or naphthyl group, R3, R4, R13, R14, R25 and R26 are 
each an electron attracting group such as a cyano group, 
and R5, R15 and R27 are each a substituent group such 
as an alkyl group. 



Patent Application Publication Feb. 28, 2008 Sheet 1 0f 10 US 2008/0051607 A1 

FIG. 1 



Patent Application Publication Feb. 28, 2008 Sheet 2 0f 10 US 2008/0051607 A1 

2 FIG. 

at! 

A A 

2%?“ 



Patent Application Publication Feb. 28, 2008 Sheet 3 0f 10 

FIG . 3 

7/ 
& 

\ 

\ 

US 2008/0051607 A1 



Patent Application Publication Feb. 28, 2008 Sheet 4 0f 10 US 2008/0051607 A1 

FIG. 4 
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FIG. 5 



Patent Application Publication Feb. 28, 2008 Sheet 6 0f 10 US 2008/0051607 A1 
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ORGANIC ELECTROLUMINESCENT DEVICES, 
AMINOSTYRLNAPHTHALENE COMPOUNDS AND 
SYNTHESIS INTERMEDIATES THEREOF, AND 
PRODUCTION PROCESSES OF THE SAME 

RELATED APPLICATION DATA 

[0001] This application is a divisional of US. patent 
application Ser. No. 10/807,984, ?led Mar. 24, 2004, the 
entirety of Which is incorporated herein by reference to the 
extent permitted by laW. The present invention claims pri 
ority to Japanese Patent Application No. 2003-079768, ?led 
in the Japanese Patent Of?ce on Mar. 24, 2003, and Japanese 
Patent Application No. 2004-033056, ?led in the Japanese 
Patent O?ice on Feb. 10, 2004, the entireties of both of 
Which also are incorporated by reference herein to the extent 
permitted by laW. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to organic electrolumines 
cent devices, especially organic electroluminescent devices 
containing aminostyrylnaphthalene compounds useful as 
electron transport materials, hole transport materials or light 
emitting materials, the aminostyrylnaphthalene compounds 
useful in the organic electroluminescent devices and their 
synthesis intermediates, and production processes of these 
compounds and intermediates. 

[0003] In recent years, organic electroluminescent devices 
(EL devices) are attracting attention as a candidate for ?at 
panel displays Which can produce natural light, have a high 
response speed and have no visibility angle dependency, and 
accordingly, there is an increasing interest on organic mate 
rials as their constituents. Among such organic materials, 
hoWever, there are not many materials capable of forming 
stable red-light emitting layers in particular. Finding of such 
materials has, therefore, become an indispensable require 
ment for the realiZation of full-color, organic electrolumi 
nescent devices. 

[0004] As light-sensitive materials for electrophotogra 
phy, aminostyryl compounds are disclosed, for example, in 
Japanese Patent Laid-open No.1 Hei 5-105645, 2001 
051433, 2002-131943, 2002-116560, 2002-099103, 2002 
072511, 2002-040677, 2002-040676, 2002-031901, 2001 
337469, 2001-337649, and 2000-214610. However, these 
compounds contain no electron attracting group in their 
molecules and hence, cannot be used for such applications 
as red-color emitting materials for organic electrolumines 
cent devices. 

[0005] As materials for organic electroluminescent 
devices, certain compounds are disclosed in Japanese Patent 
Laid-open No. Hei 3-200889, Hei 5-194943, and 2002 
226722. As illustrative materials employed in White-light 
organic electroluminescent devices, other materials are dis 
closed in Japanese Patent Laid-open No. Hei 6-207170. 
These materials are, hoWever, not for the emission of red 
light either. Further, materials With one or more styryl 
groups contained in combination With one or more triph 
enylamino groups are proposed in Japanese Patent Laid 
open No.1 Hei 5-320632, Hei 6-100857, Hei 9-268284, Hei 
11-040359, Hei 11-102784, and Hei 10-245549. These 
materials, hoWever, cannot be used for the emission of red 
light either. 
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[0006] Aminostyryl compounds useful as red-light emit 
ting materials in organic electroluminescent devices are led 
by the aminostyryl compounds disclosed in Inorganic and 
Organic Electroluminescence ’96 Berlin, p. 101, 1996; Jour 
nal of the Korean Chemical Society (1999), 43(3), 315-320; 
Bulletin of the Korean Chemical Society (2001), 22(2), 
228-230; and Journal of the Korean Chemical Society 
(1999), 43(3), 315-320, and include those disclosed in 
Japanese Patent Laid-open No.1 2000-230132, 2002 
022672, 2001-2883772, 2001-106657, and 2001-106658. 
Further, their application examples are reported in Japanese 
Patent Laid-open No.1 Hei 11-329730, Hei 11-329731, 
2000-012225, 2000-012228, 2000-012227, 2000-012226, 
2001-305754, and 2000-136168. As described in Japanese 
Patent Laid-open No. 2002-134276, 2001-291591, 2001 
307884 and 2001-307885, tWo or more of these materials 
may be positively combined together for use. 

[0007] As the molecular structures of the materials 
referred to in the above, many of them have structures 
symmetrical relative to the molecular long axes thereof. To 
obtain an emission maximum at an optimal Wavelength or to 
permit the exhibition of improved evaporation upon fabri 
cation of organic electroluminescent devices many of Which 
are fabricated by vacuum evaporation, hoWever, asymmetri 
cal structures may be effective in certain instances as dis 
closed in Japanese Patent Laid-open NO.1 2002-226722, 
2001-288377, 2001-110570 (especially, page 4, right col 
umn, line 40 to page 5, right column, line 4 from the bottom; 
page 7, right column, line 30 to page 8, left column, line 17; 
FIG. 1 to FIG. 8), 2001-110571 and 2000-173773. 

[0008] Japanese Patent Laid-open No. 2002-208488, on 
the other hand, discloses that such asymmetrical structures 
are also effective as structural units for polymers. Further, 
their applications as multiphoton absorbers are also consid 
ered to be promising as disclosed in Science (1998), 
281(11), 1653; WO 2001-096409; NATO Science Series, 31 
High Technology (2000), 79 (Multiphoton and Light Driven 
Multielectron Processes in Organics), 53-65; Journal of 
Chemical Physics (2000), 113(10), 3951-3959; Journal of 
Physical Chemistry A (2001), 105(51), 11488-11495; Poly 
mer Preprints (American Chemical Society, Division of 
Polymer Chemistry) (1998), 39(2), 1116; and Materials 
Research Society Symposium Proceedings (1998), 488 
(Electrical, Optical, and Magnetic Properties of Organic 
Solid-State Materials IV), 217-226. 

[0009] It is difficult to develop stable, high-luminance 
red-light emitting devices. Examples of those reported to 
date include a red-light emitting device making use of 
tris(8-hydroxyquinoline)aluminum (hereinafter abbreviated 
as “Alq3”) doped With 4-dicyanomethylene-6-(p-dimethy 
laminostyryl)-2-methyl-4H-pyran (hereinafter abbreviated 
as “DCM”) (Chem. Funct. Dyes, Proc. Int. Symp., 2nd, p. 
536, 1993). As an example having achieved a reduction in 
the high crystallinity of DCM, there is 4-dicyanomethylene 
6-(p-dimethylaminostyryl)-2-(t-butyl)-4H-pyran (hereinaf 
ter abbreviated as “DCJTB”) disclosed in Macromol. Syn 
mpt., 125, 49, 1997. HoWever, their reliability such as 
service life is not satisfactory as display materials. 

[0010] In the development of organic electroluminescent 
devices, selection of light emitting materials is the most 
important theme in assuring reliability for the devices. The 
aminostyrylnaphthalene compounds disclosed in Japanese 
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Patent Laid-open NO. 2001-110570 are excellent in color 
purity and high in ?uorescence quantum yield and moreover, 
can form stable, amorphous thin ?lms. Nonetheless, it is the 
current situation that there is still an outstanding desire for 
the realiZation of a red-light emitting device of high lumi 
nance, high stability and high color purity. 

SUMMARY OF THE INVENTION 

[0011] Objects of the present invention are to provide an 
organic electroluminescent device capable of producing 
stable and high-luminance emission of red light at an 
optimal Wavelength by using a compound improved in 
?uorescent Wavelength over an aminostyrylnaphthalene 
compound Which can produce emission of red light at a high 
?uorescence quantum yield, an aminostyrylnaphthalene 
compound useful in the organic electroluminescent device 
and its synthesis intermediates, and production processes of 
these compound and intermediates. 

[0012] The present inventors have proceeded With an 
extensive investigation to achieve the above-described 
objects. As a result, it has been found that fabrication of an 
organic electroluminescent device With a luminescent layer, 
Which makes use of a particular styryl compound in com 
bination With a material capable of efficiently transmitting 
energy especially to the styryl compound, can provide a 
red-light emitting device of still higher luminance and 
reliability, leading to the present invention. 

[0013] Described speci?cally, the present invention relates 
to an organic electroluminescent device including an anode, 
a cathode, and an organic layer arranged betWeen the anode 
and said cathode, Wherein at least a part of the organic layer 
includes at least one aminostyrylnaphthalene compound 
represented by the beloW-described formula [A]; and also to 
the aminostyrylnaphthalene compound: 

Formula [A] 

N CH=CH 
/ 

Rb Rf 

Ri 

Rh Rg 

[0014] Wherein: 

[0015] Ra and Rb may be the same or different and each 
independently represents a substituted or unsubstituted aryl 
group, 

[0016] R°, Rd, Re, Rg, Rh and Ri may be the same or 
different, at least one of R°, Rd, Re, Rg, Rh and Ri indepen 
dently represents a hydrogen atom, a cyano group, a nitro 
group, a tri?uoromethyl group or a halogen atom, and the 
remaining one or ones of R°, Rd, Re, Rg, Rh and R, if any, 
are each a hydrogen atom, a cyano group, a nitro group, a 
tri?uoromethyl group or a halogen atom, and 

[0017] Rf represents a substituted or unsubstituted, satu 
rated or unsaturated alkyl group, a substituted or unsubsti 
tuted alicyclic hydrocarbon group, a substituted or unsub 
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stituted aryl group, a substituted or unsubstituted alkoxyl 
group, a substituted or unsubstituted alicyclic hydrocarby 
loxy group or a substituted or unsubstituted aromatic hydro 
carbyloxy group. 

[0018] The aminostyrylnaphthalene compound, Which is 
employed in the organic electroluminescent device accord 
ing to the present invention and has the speci?c structure 
represented by the formula [A], oWing to its speci?c struc 
ture, is excellent especially in the emission of red light, is 
equipped With electron transporting ability based on one or 
more electron attracting groups such as one or more cyano 

groups on a naphthalene group and also With hole transport 
ing ability based on an aminostyryl group, and moreover, 
shoWs amorphous properties advantageous for ?lm form 
ability by vacuum deposition or the like and also durability 
especially for the inclusion of the substituent group Rf 
(methyl, t-butyl or the like). Use of the aminostyrylnaph 
thalene compound, therefore, can provide an organic elec 
troluminescent device capable of producing high-luminance 
and stable emission of red light at an optimal Wavelength. 

[0019] The above-described aminostyrylnaphthalene 
compound of the present invention can be effectively used as 
an organic light-emitting material capable of producing 
emission of red light of good chromaticy at a relatively 
shor‘t, ?uorescent Wavelength. Further, oWing to the inclu 
sion of the substituent group Rf (methyl, t-butyl or the like), 
it has a relatively small molecular Weight and therefore, can 
reduce a thermal load to be applied upon vacuum evapora 
tion or the like. Moreover, it is superb in electrical, thermal 
or chemical stability, and is amorphous and can readily form 
a glass state. Accordingly, it permits vacuum deposition or 
the like. With the organic electroluminescent device making 
use of the compound according to the present invention, red 
light the Wavelength of Which is relatively short is emitted. 
Therefore, the organic electroluminescent device is also 
advantageous in obtaining resonant light of improved color 
purity When the resonator structure disclosed in International 
publication No. WO 01/39554 is fabricated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a schematic fragmentary cross-sectional 
vieW of an organic electroluminescent device according to 
an embodiment of the present invention. 

[0021] FIG. 2 is a schematic fragmentary cross-sectional 
vieW of an organic electroluminescent device according to 
another embodiment of the present invention. 

[0022] FIG. 3 is a schematic fragmentary cross-sectional 
vieW of an organic electroluminescent device according to a 
further embodiment of the present invention. 

[0023] FIG. 4 is a schematic fragmentary cross-sectional 
vieW of an organic electroluminescent device according to a 
still further embodiment of the present invention. 

[0024] FIG. 5 is a schematic fragmentary cross-sectional 
vieW of an organic electroluminescent device according to a 
yet further embodiment of the present invention. 

[0025] FIG. 6 is a schematic fragmentary cross-sectional 
vieW of an organic electroluminescent device according to a 
still yet further embodiment of the present invention. 

[0026] FIG. 7 is a construction diagram of a full-color ?at 
display making use of an organic electroluminescent device 
according to the present invention. 
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[0027] FIG. 8 is an emission spectrum diagram of an 
organic electroluminescent device fabricated in Example 1 
of the present invention. 

[0028] FIG. 9 is a voltage-luminance characteristic dia 
gram of the organic electroluminescent device fabricated in 
Example 1 of the present invention. 

[0029] FIG. 10 is a 1H-NMR spectrum diagram of an 
aminostyrylnaphthalene compound produced in Example 1 
of the present invention and suited for use in an organic 
electroluminescent device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] The aminostyrylnaphthalene compound of the for 
mula [A] according to the present invention may preferably 
comprise at least one aminostyrylnaphthalene compound 
represented by the folloWing formula [I], [II] or [III]: 

Formula [I] 

[0031] Wherein: 

[0032] R1 and R2 may be the same or different and each 
independently represents a phenyl group represented by the 
folloWing formula (1): 

Formula ( l ) 
R7 R6 

[0033] Wherein R6, R7, R8, R9 and R10 may be the same or 
different, at least one of R6 to R10 represents a hydrogen 
atom, a saturated or unsaturated hydrocarbon group having 
at least one carbon atom With a proviso that, When at least 
tWo adjacent ones of R6 to R10 each represents a saturated or 
unsaturated hydrocarbon group having at least one carbon 
atom, at least the tWo adjacent ones of R6 to R10 may be 
fused together to form a ring, a saturated or unsaturated 
hydrocarbyloxy group having at least one carbon atom, a 
saturated or unsaturated hydrocarbylamino group having at 
least one carbon atom, a tri?uoromethyl group, a cyano 
group or a halogen atom such as F, C1 or Br (the term 
“halogen atom” may hereinafter have a similar meaning), 
and the remaining one or ones of R6 to R10, if any, are each 
a hydrogen atom, a saturated or unsaturated hydrocarbon 
group having at least one carbon atom With a proviso that, 
When at least tWo adjacent ones of R6 to R10 each represents 
a saturated or unsaturated hydrocarbon group having at least 
one carbon atom, at least the tWo adjacent ones of R6 to R10 
may be fused together to form a ring, a saturated or 
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unsaturated hydrocarbyloxy group having at least one car 
bon atom, a saturated or unsaturated hydrocarbylamino 
group having at least one carbon atom, a tri?uoromethyl 
group, a cyano group or a halogen atom, 

[0034] R3 and R4 may be the same or different, one of R3 
and R4 represents a hydrogen atom, a cyano group, a nitro 
group, a tri?uoromethyl group or a halogen atom, and the 
remaining one represents a hydrogen atom, a cyano group, 
a nitro group, a tri?uoromethyl group or a halogen atom, and 

[0035] R5 represents a substituted or unsubstituted, satu 
rated or unsaturated alkyl group such as methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyl, t-butyl or allyl, a sub 
stituted or unsubstituted, alicyclic hydrocarbon group such 
as cyclohexyl, a substituted or unsubstituted aryl group such 
as phenyl, naphthyl or anthranyl, a substituted or unsubsti 
tuted alkoxyl group such as methoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, i-butoxy or t-butoxy, a substituted or 
unsubstituted, alicyclic hydrocarbyloxy group such as cyclo 
hexyloxy, or a substituted or unsubstituted, aromatic hydro 
carbyloxy group such as phenoxy, naphthoxy or anthroxy. 

Formula [II] 

R11 R13 
\ 
/N CH=CH 

R12 R15 

R14 

[0036] Wherein: 
[0037] R11 and R12 may be the same or different and each 
independently represents a naphthyl group represented by 
the folloWing formula (2): 

Formula (2) 

R22 R16 R22 

R16 R21 R21 

R17 R20 or R17 R20 

R18 R19 R18 R19 

[0038] Wherein R16, R17, R18, R19, R20, R21 and R22 may 
be the same or different, at least one of R16 to R22 represents 
a hydrogen atom, a saturated or unsaturated hydrocarbon 
group having at least one carbon atom, a saturated or 
unsaturated hydrocarbyloxy group having at least one car 
bon atom, a saturated or unsaturated hydrocarbylamino 
group having at least one carbon atom, a tri?uoromethyl 
group, a cyano group or a halogen atom, and the remaining 
one or ones of R16 to R22, if any, are each a hydrogen atom, 
a saturated or unsaturated hydrocarbon group having at least 
one carbon atom, a saturated or unsaturated hydrocarbyloxy 
group having at least one carbon atom, a saturated or 
unsaturated hydrocarbylamino group having at least one 
carbon atom, a tri?uoromethyl group, a cyano group or a 
halogen atom, 
0039 R13 and R14 ma be the same or different, one of 13 y 
R and R14 represents a hydrogen atom, a cyano group, a 
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nitro group, a tri?uoromethyl group or a halogen atom, and 
the remaining one represents a hydrogen atom, a cyano 
group, a nitro group, a tri?uoromethyl group or a halogen 

atom, and 

[0040] R15 represents a substituted or unsubstituted, satu 
rated or unsaturated alkyl group such as methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyl, t-butyl or allyl, a sub 
stituted or unsubstituted, alicyclic hydrocarbon group such 
as cyclohexyl, a substituted or unsubstituted aryl group such 
as phenyl, naphthyl or anthranyl, a substituted or unsubsti 
tuted alkoxyl group such as methoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, i-butoxy or t-butoxy, a substituted or 
unsubstituted, alicyclic hydrocarbyloxy group such as cyclo 
hexyloxy, or a substituted or unsubstituted, aromatic hydro 
carbyloxy group such as phenoxy, naphthoxy or anthroxy. 

Formula [Ill] 

R23 R25 
\ 
/N CH : CH 

R24 R27 

R26 

[0041] Wherein: 

[0042] R23 is a phenyl group represented by the folloWing 
formula (3): 

Formula (3) 
R29 R28 

[0043] Wherein R28, R29, R30, R31 and R32 may be the 
same or different, at least one of R28 to R32 represents a 
hydrogen atom, a saturated or unsaturated hydrocarbon 
group having at least one carbon atom With a proviso that, 
When at least tWo adjacent ones of R28 to R32 each represents 
a saturated or unsaturated hydrocarbon group having at least 
one carbon atom, at least the tWo adjacent ones of R28 to R32 
may be fused together to form a ring, a hydrocarbyloxy 
group having at least one carbon atom, a hydrocarbylamino 
group having at least one carbon atom, a tri?uoromethyl 
group, a cyano group or a halogen atom, and the remaining 
one or ones of R28 to R32, if any, are each a hydrogen atom, 
a saturated or unsaturated hydrocarbon group having at least 
one carbon atom With a proviso that, When at least tWo 
adjacent ones of R28 to R32 each represents a saturated or 
unsaturated hydrocarbon group having at least one carbon 
atom, at least the tWo adjacent ones of R28 to R32 may be 
fused together to form a ring, a saturated or unsaturated 
hydrocarbyloxy group having at least one carbon atom, a 
saturated or unsaturated hydrocarbylamino group having at 
least one carbon atom, a tri?uoromethyl group, a cyano 
group or a halogen atom, 
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[0044] R24 represents a naphthyl group represented by the 
folloWing formula (4): 

Formula (4) 

R39 R33 R39 

R33 R38 R38 

R34 R37 or R34 R37 

R35 R36 R35 R36 

[0045] Wherein R33, R34, R35, R36, R37, R38 and R39 may 
be the same or different, at least one of R33 to R39 represents 
a hydrogen atom, a saturated or unsaturated hydrocarbon 
group having at least one carbon atom, a saturated or 
unsaturated hydrocarbyloxy group having at least one car 
bon atom, a saturated or unsaturated hydrocarbylamino 
group having at least one carbon atom, a tri?uoromethyl 
group, a cyano group or a halogen atom, and the remaining 
one or ones of R33 to R39, if any, are each a hydrogen atom, 
a saturated or unsaturated hydrocarbon group having at least 
one carbon atom, a saturated or unsaturated hydrocarbyloxy 
group having at least one carbon atom, a saturated or 
unsaturated hydrocarbylamino group having at least one 
carbon atom, a tri?uoromethyl group, a cyano group or a 

halogen atom, 
[02046] R25 and R26 may be the same or different, one of 
R and R26 represents a hydrogen group, a cyano group, a 
nitro group, a tri?uoromethyl group or a halogen atom, and 
the remaining one represents a hydrogen group, a cyano 
group, a nitro group, a tri?uoromethyl group or a halogen 
atom, and 

[0047] R27 represents a substituted or unsubstituted, satu 
rated or unsaturated alkyl group such as methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyl, t-butyl or ally, a substi 
tuted or unsubstituted, alicyclic hydrocarbon group such as 
cyclohexyl, a substituted or unsubstituted aryl group such as 
phenyl, naphthyl or anthranyl, a substituted or unsubstituted 
alkoxyl group such as methoxy, ethoxy, n-propoxy, i-pro 
poxy, n-butoxy, i-butoxy or t-butoxy, a substituted or unsub 
stituted, alicyclic hydrocarbyloxy group such as cyclohexy 
loxy, or a substituted or unsubstituted, aromatic 
hydrocarbyloxy group such as phenoxy, naphthoxy or 
anthroxy. 
[0048] The aminostyrylnaphthalene compound, Which has 
the speci?c structure represented by the formula [I], [H] or 
[III], oWing to its speci?c structure, is excellent especially in 
the emission of red light, is equipped With electron trans 
porting ability based on one or more electron attracting 
groups such as one or more cyano groups on a naphthalene 

group and also With hole transporting ability based on an 
aminostyryl group, and moreover, shoWs amorphous prop 
erties advantageous for ?lm formability by vacuum deposi 
tion or the like and also durability. Use of the aminostyryl 
naphthalene compound, therefore, can provide an organic 
electroluminescent device capable of producing especially 
high-luminance and stable emission of red light at an 
optimal Wavelength. 
[0049] In the organic electroluminescent device according 
to the present invention, it is preferred that the organic layer 
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is in a form of an organic multilayer structure comprising a 
hole transport layer and an electron transport layer stacked 
one over the other, and also that at least the electron 
transport layer in the organic layer comprises at least the one 
aminostyrylnaphthalene compound represented by the for 
mula [A], especially the formula [I], [H] or [III]. 

[0050] Preferably, the organic layer is in a form of an 
organic multilayer structure comprising a hole transport 
layer and an electron transport layer stacked one over the 
other, and at least the hole transport layer in the organic layer 
comprises at least the one aminostyrylnaphthalene com 
pound represented by the formula [A], especially the for 
mula [I], [H] or [III]. 

[0051] Preferably, the organic layer is in a form of an 
organic multilayer structure comprising a hole transport 
layer, a luminescent layer and an electron transport layer 
stacked one over another, and at least the luminescent layer 
in the organic layer comprises at least the one aminostyryl 
naphthalene compound represented by the formula [A], 
especially the formula [I], [H] or [III]. 

[0052] Further, the aminostyrylnaphthalene compound 
may preferably be represented by the folloWing formula (5), 
(6), (7), (8), (9), (10), (11), (12), (13), (14), (15), (16) W00 

Formula (5) 

R40 

CN 

R41 

NC 

[0053] wherein R40 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, and R41 has the same meaning as 
R5. 

Formula (6) 

CN 

R44 

NC 

[0054] Wherein R42 and R43 may be the same or different, 
one of R42 and R43 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, the remaining one of R42 and R43 
represents a saturated or unsaturated alkyl group having 1 to 
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6 carbon atoms or a substituted or unsubstituted aryl group, 

and R44 has the same meaning as R5. 

Formula (7) 

45 71 

CN 

CH: CH 61 R46 

NC 

[0055] Wherein R45 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, and R46 has the same meaning as 
R27. 

Formula (8) 

47 

ZUW CN 

R49 

NC 

48 

[0056] Wherein R47 and R48 may be the same or different 
and each independently represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 

unsubstituted aryl group, and R49 has the same meaning as 
R27. 

Formula (9) 

50 71 

CN 

4©iCH=CH R51 

NC @320 
[0057] wherein R50 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 

unsubstituted aryl group, and R51 has the same meaning as 
R27. 
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Formula (1 0) 

CN 

R54 (332g 
53 

[0058] wherein R52 and R53 may be the same or dilTerent, 
one of R52 and R53 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, the remaining one of R52 and R53 
represents a saturated or unsaturated alkyl group having 1 to 
6 carbon atoms or a substituted or unsubstituted aryl group, 
and R54 has the same meaning as R27. 

Formula (1 1) 

55 

CH=CH Z 

0 2 

[0059] Wherein R55 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, and R56 has the same meaning as 
R5. 

Formula (12) 

57 71 

CN 

‘OCH=CH R58 @320 
[0060] Wherein R57 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
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unsubstituted aryl group, and R58 has the same meaning as 

Formula (13) 

CN 

N 0* CH = CH 
R60 

NC 

[0061] Wherein R59 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, and R60 has the same meaning as 
73 

Formula (14) 

61 

CH=CH Z 

0 2 

[0062] Wherein R61 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, and R62 has the same meaning as 
R15 

Formula (15) 

R63 

CN 

R65 

NC 

R64 

[0063] Wherein R63 and R64 may be the same or different, 
one of R63 and R64 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, the remaining one of R63 and R64 
represents a saturated or unsaturated alkyl group having 1 to 
6 carbon atoms or a substituted or unsubstituted aryl group, 
and R65 has the same meaning as R15. 
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Formula (1 6) 

CN 

R67 

NC @@L.@ 
[0064] wherein R66 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, and R67 has the same meaning as 
R15. 

Formula (17) 

68 71 

CN 

R70 

NC 

[0065] Wherein R68 and R69 may be the same or different, 
one of R68 and R69 represents a saturated or unsaturated 
alkyl group having 1 to 6 carbon atoms or a substituted or 
unsubstituted aryl group, the remaining one of R68 and R69 
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represents a saturated or unsaturated alkyl group having 1 to 
6 carbon atoms or a substituted or unsubstituted aryl group, 
and R70 has the same meaning as R15. 

[0066] The present invention also provides an ami 
nostyrylnaphthalene compound represented by the above 
described formula [A], especially the above-described for 
mula [I], [H] or [III]. 
[0067] The above-described aminostyrylnaphthalene 
compound of the present invention can be effectively used as 
an organic light-emitting material capable of producing 
emission of red light of good chromaticy at a relatively 
short, ?uorescent Wavelength. Further, oWing to the inclu 
sion of the substituent group Rf (especially, R5, R15 or R27), 
it has a relatively small molecular Weight and therefore, can 
reduce a thermal load to be applied upon vacuum evapora 
tion or the like. Moreover, it is superb in electrical, thermal 
or chemical stability, and is amorphous and can readily form 
a glass state. Accordingly, it permits vacuum deposition or 
the like. With the organic electroluminescent device making 
use of the compound according to the present invention, red 
light the Wavelength of Which is relatively short can be 
emitted. Therefore, the organic electroluminescent device is 
also advantageous in obtaining resonant light of improved 
color purity When the resonator structure disclosed in WO 
01/39554 is fabricated. These advantageous features can be 
brought about especially When the groups R°, Rd, Re, Rg, Rh 
and Ri are electron-attracting groups such as cyano groups. 
HoWever, these groups may all be hydrogen atoms although 
emission of light other than red light, for example, emission 
of green light is obtained in such a case. 

[0068] The compound according to the present invention 
may preferably be represented by any one of the above 
described formulas (5) to (17). 

[0069] Representing the preferred compound by the fol 
loWing formula [1'], the preferred compound can be exem 
pli?ed as Will be presented beloW in Table 1 to Table 24. 

Formula [1'] 
CN 

folloWing tables Which shoW diverse combinations of R77 
and R78. 

TABLEI 
78 

R 

R77 ‘CH3 42H, in-C3H7 ii-C3H7 in-C4H9 ii-C4H9 it-C4H9 

(20)-1 (20)-19 (20)-37 (20)-55 (20)-73 (20)-91 (20)-109 














































































































































































